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[57] ABSTRACT 
A combination pressure regulator and manual on-off 
valve for liquid spraying apparatus. A tubular member 
31 has a lower end 31b which forms a valve seat which 
cooperates with a ?rst valve member 32 actuated by a 
lever 35. The latter has a lug 35b which acts as a resil 
ient attaching blade. The intermediate member further 
comprises a portion 312, the periphery of which is in 
contact with the wall of a bore 23. A diaphragm 37 is 
clamped against portion 31e by means of a tubular 
screw 39. The diaphragm is solid with a second valve 
member 38. ’ 

6 Claims, 3 Drawing Figures 
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COMBINATION PRESSURE REGULATOR AND 
MANUAL ON-OFF VALVE 

FIELD OF INVENTION 

The present invention relates to a combined valve 
unit forming at the same time an on-off control valve 
and a pressure regulator for liquid spraying apparatus; 

DESCRIPTION OF PRIOR ART 

In portable liquid spraying apparatus used in agricul 
ture for the treatment of plants and trees, the operator 
has to start and stop the spraying operation as often as 
may be desired and furthermore he should be able to 
control at will the spraying pressure. The apparatus 
should therefore be equipped with an on-off valve and 
with an adjustable pressure regulator. This of course 
complicates the manufacture of such apparatus and 
increases their cost. Moreover it is not always conve 
nient for the operator to have to actuate two different 
devices. 

SUMMARY OF INVENTION 

It is the object of the present invention to provide a 
combined valve unit of simple construction, of reduced 
manufacturing cost, which permits of effecting both 
controls with the sale hand. - 

In accordance with the present invention in a com 
bined valve unit having an inner space wherein a pres 
sure regulator and an on-off valve are disposed, the said 
space is divided by a transverse partition into a ?rst and 
a second chamber, the ?rst one containing the pressure 
regulator while the on-off valve is disposed in the sec 
ond one, the said on-off valve having an axially movable 
stem which projects outwardly of the boby of the valve 
unit to receive the action of external actuating means. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention will be best understood from the de 
scription which follows and from the accompanying 
drawings, which description and drawings, ‘given par 
ticularly by way of indication, will also make apparent 
other advantages and objectives and also the important 1 
characteristics of the invention, of which the main ones 
are also de?nes in the accompanying claims. 
FIG. 1 is a longitudinal section of a valve unit accord 

ing to the invention. 
FIG. 2 is a view similar to FIG. 1, but which 

trates a preferred embodiment. 
FIG. 3 shows the valve of FIG. 2 at 

tion. ~ 

DESCRIPTION OF PREFERRED EMBODIMENT 

illus 
the open posi 

The valve unit illustrated in FIG. 1 comprises a hol- 
low body 1 having a lateral inlet 2 and a lateral outlet 3. 
The lower end of body 1 is closed by. a plug 4 which is 
screwed into a screw-threaded bore 1a. Body 1 further 
comprises a transverse partition 5, having a central 
U-shaped depression and which divides theinner space 
of the said body into two chambers 6, 7, the lower one 
7 being closed by plug 4. Inlet 2 is connected withthis 
lower chamber 7 by a canal 8, while another canal 9 
connects the upper chamber 6 with outlet 3. 
The upper chamber 6 includes an upwardly opening 

screw-threaded bore 6a which de?nes at its lower end a 
shoulder 6b against which a resilient diaphragmv 10 is 
pressed by a ring 51 or annular screw screwed into bore 
6a. The center of diaphragm 10 is perforated for passage 
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2 
of the screw-threaded stem 11a of a ?rst valve member 
11 and it is clamped against a shoulder 11b of the said 
stem 11a by a cup-shaped washer 12 and a nut 13. Valve 
member 11 has a frusto-conical head 11c which is 
adapted to cooperate with a seat 14a formed in the 
transverse wall of a tubular socket 14 screwed into the 
central depression of partition 5. 
The cup-shaped washer 12 forms a bearing surface 

for the lower end'of a compression spring 15 the upper 
end of which abuts against a cap-shaped hand-wheel or 
button 16 screwed on the outer periphery 1b of the 
upper portion of body 1. 
Another compression spring 17 is disposed between 

the head 110 of valve member 11 and the horizontal 
bottom 50 of the central depression of partition 5. It will 
be noted that this bottom 5a has an axial perforation 18 
which opens downwardly in the form of a frusto-coni 
cal seat 18a. 
Valve member 11 has an axial bore in which is dis 

posed a rod 19 the lower end of which is formed with a 
conical head 19a adapted to cooperate with seat 18a. 
The upper end of rod 19 is screw-threaded and it re 
ceives an actuating knob 20 having a downwardly pro 
truding boss 200 which passes freely through a perfora 
tion 160 provided in the hand-wheel 16. A compression 
spring 21 is disposed around rod 19 between the upper 
end of the stem 11a of valve member 11 and boss 20a to 
apply head 19a against seat 18a. Head 19a and rod 19 
thus form a second or inner spring-pressed valve mem 
ber, head 11c and stem 11]) being the ?rst or outer one. 
The space situated above diaphragm 10 communi 

cates with the outer atmosphere through the clearance 
provided around knob 20 within button 16 and it is 
separated from the space below the said diaphragm by 
an annular seal 11d disposed in the perforation of valve 
member 11, around rod) 19. 

In operation, as long as button 20 is not actuated the 
valve unit remains closed, no liquid ?owing from inlet 2 
towards outlet 3 since the second valve member 
19a—19 is applied against its seat 18a by the reaction of 
spring 21 on knob 20. If now the operator depresses 
knob 20, the inner valve member 19, 19a opens and the 
liquid may reach the space de?ned by socket 14 and the 
bottom of the central depression of partition 5. Under 
normal conditions the ?rst valve member 11 is then 
open, the downwardly directed action of springs 15 and 
21 prevailing over that of spring 17 which tends on the 
contrary to raise valve member 11. The liquid may 
therefore flow towards outlet 3 from which it reaches 
the spraying nozzle or nozzles. But as soon as pressure 
rises within outlet 3, it acts on diaphragm 10 which 
tends to raise. Valve member 11 is therefore progres 
sively raised until a state of equilibrium is reached. The 
valve unit thus operates as a pressure regulator, the 
pressure of the liquid at the nozzles being adjustable by 
button 16 which increases or decreases the reaction of 
spring 15. and therefore the downwardly directed load 
imparted to diaphragm 10. 
With the valve unit according to the invention the 

operator may thus control at will and with the same 
hand the passage of the liquid towards the nozzle or 
nozzles and the spraying pressure itself. 

It is to be noted that when knob 20 is depressed, 
spring 21 is compressed, which increases its action on 
diaphragm 10. In order to avoid this, the said spring 
may advantageously be disposed between head 19a and 
the bottom of plug 4 where it has no in?uence whatever 
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on the diaphragm. With such an arrangement the coni 
cal head 19a of the inner or second valve member may 
be replaced by a mere ball which rod 19 pushes down 
wardly against the action of the spring. 

In the preferred embodiment of FIGS. 2 and 3, the 
valve body, here referenced 22, is made of an appropri 
ate synthetic material such as a polyamid known under 
reference 6.6. It is formed with an upwardly opening 
central bore 23 which has three successive sections of 
increasing diameter. The lowermost or ?rst section 
de?nes with the next or second one a shoulder 24, while 
the uppermost or third section is screw-threaded as 
indicated at 23a. The lower end of 23 is closed by a 
transverse partition 25 which may be considered as the 
bottom of body 22. Partition 25 has a central boss 250 
with an axial perforation 25b. 
The inner space of body 22 (i,e bore 23) is connected 

by a canal 26 with a lateral inlet 27 which is externally 
screw-threaded to receive a hose coupling such as 28. 
On the opposed side of body 22 there is provided an 
outlet 29 which communicates with bore 23 and which 
is also screw-threaded to receive a spraying nozzle 30. 
Bore 23 is divided into two superposed chambers by an 
intermediate tubular member 31 having an outer down 
wardly ?aring skirt 310 the edge of which rests on 
shoulder 24. This intermediate member is preferably 
made either of polypropylene or alternatively of the 
polyamid known under reference 11. The lower end 
31d of its main sleeve like portion forms a'?rst valve seat 
31b and it comprises above the said portion a transverse 
partition 310 having a central perforation 31d which 
forms a second valve seat. The ?rst valve seat 31b coop 
erates with a ?rst valve member 32 the stem 32a of 
which passes slidably through perforation 25b, fluid 
tightness being ensured by an O-ring 33. The down 
wardly protruding end of stem 32a is received in a 
hub-like central portion 34 of the head 35a of an exter 
nal actuating lever 35 and it is anchored thereto by a 
transverse pin 36. This lever 35 is formed with an up 
wardly projecting lug 35b the free end of which is 
mounted as a force ?t in a lower slot 22a of body 22. 
Lever 35 further comprises a transversely extending 
nose 350 which bears against a ?at portion 22b of body 
22. It is made of a resilient synthetic material, such as 
polypropylene, in order that lug 35b may act as a resil 
ient attaching blade, or in other words as a resilient 
pivot. 
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The intermediate member 31 further comprises an ' 
upwardly ?aring collar-shaped portion 31e situated 
above partition 31c and the periphery of which is in 
contact with the cylindrical wall of the intermediate or 
second section of bore 23. This collar-shaped portion 
31e has at least one perforation 31],‘ preferably aligned 
with outlet 29. The upper end of the said portion or 
collar 3le forms an annular supporting surface for the 
edge of a diaphragm 37 to the center of which is at 
tached the stem of a second frusto-conical valve mem 
ber 38 adapted to cooperate with the seat 31d of the 
transverse partition 310 of intermediate member 31. 
The screw-threaded uppermost or third section 23a 

of bore 23 receives an annular screw 39 the lower end of 
which has a downwardly directed annular projection 
39a which clamps the edge of diaphragm 37 against the 
upper edge of the upper collar-shaped portion 31e of 
intermediate member 31. This annular screw 39 is fur 
ther internally screw-threaded to receive the screw 
threaded tubular stem 40a of a hand-wheel or rotating 
button 40. The latter acts on an axial compression spring 
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41 the lower end of which takes rest on a washer 42 
which is retained against the upper side of diaphragm 37 
by the revetted upper end of the stem of the second 
valve member 38. 

Returning to the ?rst valve member 32, it should be 
noted that the hub-like portion 34 in which its stem 32a 
is engaged with a quite small clearance, or even some 
what as a force fit, is only connected with the remainder 
of lever 35 by relatively deformable arms 43, whereby 
the said portion may follow a quite rectilinear path 
when lever 35 is oscillated through a limited angle. A 
spring 44 disposed around the said stem 320 between the 
upper end of boss 25a and the head of valve member 32 
tends to return the latter to the closed position against 
seat 31b. 
The space situated above diaphragm 37 communi 

cates with the outer atmosphere through the clearance 
between the inner screw-threads of screw 39 and the 
outer ones, of stem 40a. The upper wall of button 40 
could also have a perforation (not illustrated) for that 
purpose. 
When the parts are at the position of FIG. 2, Le. lever 

35 being unactuated, valve member 32 is closed by 
spring 44 and the liquid under pressure cannot ?ow 
from inlet 27 to outlet 29. Nose 35c engages portion 22b 
of body 22, but owing to the resiliency of arms 43, this 
does not prevent spring 44 from maintaining valve 
member 32 at the closed position against seat 31b. 

If now lever 35 is depressed upwardly as indicated by 
arrow F2 in FIG. 3, it oscillates about lug 35b and it 
thus tends to pull downwardly its hub-like portion 34 
together with the stem 32a of the ?rst valve member 32. 
The resilient deformability of arms 43 being limited, 
valve member 32 is thus brought to the open position 
illustrated in FIG. 3, whereby the liquid may flow 
through the valve unit as indicated by the arrows, to 
reach the spraying nozzle 30. 

But as soon as the pressure builds up within the latter, 
it acts on diaphragm 37 to raise it against the action of 
spring 41 to close second valve member 38. As in the 
case of FIG. 1, an equilibrium is reached for which the 
spraying nozzle receives liquid under a substantially 
constant pressure which may be adjusted at will by 
rotation of button 40. 
Here again the invention provided a valve unit which 

permits an operator to control with the same hand the 
passage of the liquid towards the spraying nozzle, and 
the spraying pressure itself. 

Furthermore, it has to be understood that the forego‘ 
ing description has only been given by way of example 
and that it does not in any way limit the scope of the 
invention, from which there would be no departure if 
the constructional details as described are replaced by 
any other equivalents. 
What I claim is: 
1. A combination valve unit comprising: 
(a) a body having an inlet and an outlet, the body 

having a bore having a ?rst portion communicating 
with said inlet and having a partition extending 
thereacross, and the bore having a second interme 
diate portion joined to the ?rst bore portion at a 
shoulder, and the borehaving a third portion open 
ing into the atmosphere; / 

(b) a tubular member mounted in the intermediate 
7 bore portion against the shoulder and having an 
annular edge facing toward the third bore portion, 
the tubular member having a ?rst valve seat lo 
cated toward the body partition from said annular 
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edge and having a second valve seat located 
toward said body partition from said ?rst valve 
seat, and the tubular member having an opening 
located between the ?rst valve seat and the annular 
edge and communicating with the body outlet; 

(c) ?rst valve means comprising a diaphragm and 
including means securing said diaphragm against 
said annular edge and separating the second and 
third bore portions, a ?rst valve member supported 
by said diaphragm adjacent to said ?rst valve seat 
and operative to restrict ?uid ?ow through said 
seat when the diaphragm ?exes toward said third 
bore portion under ?uid pressure in said tubular 
member, a cap mounted in threaded relation to said 
third bore portion and axially adjustable therein, 
and spring means compressed between said cap and 
said diaphragm; 

(d) second valve means comprising a stem extending 
through said partition and having a second valve 
member shaped to close said second seat, and 
spring means operative between said partition and 
said second valve member for normally closing 
said second seat; and 

(e) actuating means supported outside the body and 
coupled with said stem and operative when actu 
ated to displace the stern and second valve member 
away from the second valve seat. 
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2. The valve unit as claimed in claim 1, wherein said 

third bore portion has screw threads on its side walls, 
and wherein said means securing said diaphragm in 
cludes a threaded annular clamping means carried by 
said screw threads and clamping the diaphragm against 
said annular edge of the tubular member. 

3. The valve unit as claimed in claim 2, wherein said 
annular clamping member is internally threaded, and 
said cap is supported therein and axially adjustable in 
the third bore portion. 

4. The valve unit as claimed in claim 1, said actuating 
means comprising a lever having a ?exible lug attached 
to said body to provide a pivotal support for the lever, 
said lever having a resilient deformable head having a 
hub shaped to receive said stem, and means for securing 
the stem to said hub. 

5. The valve unit as claimed in claim 4, wherein said 
actuating lever is made of a ?exible synthetic material, 
and said deformable head including an annular portion 
surrounding said hub and connected therewith by mul 
tiple deformable arms. 

6. The valve unit as claimed in claim 5, wherein said 
actuating lever further includes a nose member extend 
ing toward said body from the head of the lever and 
abutting the body when the second valve member is 
seated. 

* * 1k * * 


